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0HWDEROLVP�SXW�VLPSO\�LQFOXGHV�DOO�WKH�UHDFWLRQV�KDSSHQLQJ�LQVLGH�\RXU�ERG\��SURYLGLQJ�\RXU�
RUJDQV�ZLWK�WKH�UHTXLUHPHQWV�WKH\�QHHG�WR�IXQFWLRQ�DQG�WR�NHHS�\RX�DOLYH��7KH�ERG\�LWVHOI�LV�
YHU\�LQWHOOLJHQW�LQ�WKDW�DOO�ERG\�V\VWHPV�FRPSOHPHQW�HDFK�RWKHU��KRZHYHU�HQHUJ\�LQ�WKH�IRUP�
RI�IRRG�LV�UHTXLUHG�IRU�WKH�ERG\�WR�IXQFWLRQ� 

)RRG�LV�PHWDEROLVHG�LQ�\RXU�ERG\�GXULQJ�WKH�GLJHVWLYH�SURFHVV�ZKLFK�SURYLGHV�NH\�QXWULHQWV�
LQFOXGLQJ�YLWDPLQV�DQG�PLQHUDOV��'LJHVWLYH�HQ]\PHV�DUH�QDWXUDOO\�RFFXUULQJ�DQG�DUH�UHTXLUHG�
WR�DLG� LQ�WKH�GLJHVWLRQ�SURFHVV��HQVXULQJ�WKH�SURWHLQV��FDUERK\GUDWHV��VXJDUV��DQG�IDWV�\RX�
KDYH� HDWHQ� DUH� DYDLODEOH� WR� EH� XVHG� LQ� PHWDEROLVP�� SURYLGLQJ� HQHUJ\� IRU� \RXU� ERG\��� 
+RZHYHU�� LV� LPSRUWDQW� WKDW� WKH� GLJHVWLYH� SURFHVV� RFFXUV� SURSHUO\�� 6XSSOHPHQWDWLRQ� ZLWK�
JRRG�TXDOLW\�GLJHVWLYH�HQ]\PHV�PD\�DLG�LQ�HQKDQFLQJ�GLJHVWLRQ�IRU�\RX�� 

0HWDEROLVP� RI� SURWHLQV�� FDUERK\GUDWHV� �VXJDUV�� DQG� IDWV� DOO� RFFXU� GLHUHQWO\� DQG� DUH� 
H[SODLQHG�EHORZ�� 

6XJDU�0HWDEROLVP� 

6XJDUV� �JOXFRVH�� IUXFWRVH� DQG� JDODFWRVH�� DUH� WKH� EDVLF� EXLOGLQJ� EORFNV� RI� FDUERK\GUDWHV��
IRUPLQJ� ERWK� FRPSOH[� DQG� VLPSOH� FDUERK\GUDWHV�� 6XJDU� PHWDEROLVP� SULPDULO\� UHVXOWV� LQ� 
HQHUJ\� SURGXFWLRQ� E\� EUHDNLQJ� GRZQ� WKH� FDUERK\GUDWH� LQWR� VLPSOH� VXJDUV�� 7KHVH� LQFOXGH�
JOXFRVH�� IUXFWRVH� DQG� JDODFWRVH�� $OWKRXJK� JOXFRVH� LV� WKH� SUHIHUUHG� VRXUFH� IRU� HQHUJ\� 
SURGXFWLRQ�DV�LW�LV�PRUH�UHDGLO\�DYDLODEOH�WR�EH�XVHG�LQ�$73��HQHUJ\��SURGXFWLRQ�� 

$73� LV�XWLOLVHG�DV� WKH�PDLQ�VRXUFH�RI�HQHUJ\� WKURXJKRXW�DOO�ERG\�V\VWHPV�� ΔW� LV�XVHG�WR�EH�
DEOH�WR�WUDQVSRUW�PROHFXOHV�WKURXJKRXW�WKH�ERG\��VWDUW�RU�VWRS�FKHPLFDO�UHDFWLRQV��FRQWURO�
PXVFOH�FRQWUDFWLRQ�DQG�QHUYH�LPSXOVHV�� 

ΔW�LV�LPSRUWDQW�WKDW�FRPSOH[�FDUERK\GUDWHV�DUH�WKH�SUHIHUUHG�FDUERK\GUDWH�WR�EH�HDWHQ�RYHU�
VLPSOH�UHȴQHG� FDUERK\GUDWHV� DV� WKHVH� SURYLGH� WKH� ERG\� ZLWK� PRUH� JOXFRVH�� 2WKHUZLVH��
IUXFWRVH� DQG� JDODFWRVH� DUH� UHTXLUHG� WR� EH� FRQYHUWHG� WR� JOXFRVH� ȴUVW�� UHTXLULQJ� FHOOXODU� 
HQHUJ\��PDNLQJ� LW� D� OHVV�HɝFLHQW�SURFHVV� LQ�SURGXFLQJ�HQHUJ\��$GGLWLRQDOO\�� VLPSOH�UHȴQHG�
FDUERK\GUDWHV�FDQ�FRQWULEXWH�WR�V\VWHPLF�LQȵDPPDWLRQ�DQG�VR�DUH�EHVW�OLPLWHG�� 

$OWKRXJK� SURWHLQ� DQG� IDW� FDQ� DOVR� EH� XVHG� IRU� HQHUJ\� SURGXFWLRQ�� WKH\� DUH� DOVR� QRW� DV� 
UHDGLO\� DYDLODEOH� DV� JOXFRVH� DQG� WKHUHIRUH� QRW� WKH� SUHIHUUHG� VRXUFH�� +RZHYHU�� WKH\� KDYH�
PDQ\�RWKHU�LPSRUWDQW�IXQFWLRQV��VHH�EHORZ��� 

ϭ 

6RXUFHV�RI�&RPSOH[�&DUERK\GUDWHV�WR�ΔQFOXGH 6RXUFHV�RI�6LPSOH�&DUERK\GUDWHV�WR�/LPLW� 

)UXLW�DQG�YHJHWDEOHV�KLJK�LQ�ȴEUH��ZKROH�JUDLQV�
�TXLQRD�� EXFNZKHDW�� ZKROH� JUDLQ� SDVWD�� RDWV���
EHDQV��OHJXPHV� 

&DNHV��FRRNLHV�ELVFXLWV��IUXLW�MXLFH��EUHDNIDVW� 
FHUHDOV��ZKLWH�EUHDGV��FKLSV��FKRFRODWH��OROOLHV� 

3URWHLQ�0HWDEROLVP� 

3URWHLQ�LV�QHHGHG�E\�HYHU\�OLYLQJ�RUJDQLVP��DQG�QH[W�WR�ZDWHU��PDNHV�XS�WKH�ODUJHVW�SRUWLRQ�RI�
RXU�ERG\�ZHLJKW�VLQFH�LW�LV�FRQWDLQHG�LQ�PXVFOHV��RUJDQV��KDLU��HWF��7KH�SURWHLQ�XVHG�LQ�PDNLQJ�
XS� WKH� ERG\� LV� QRW� GLUHFWO\� GHULYHG� IURP� GLHW�� EXW� WKH� GLHWDU\� SURWHLQ� LV� EURNHQ� GRZQ� LQWR� 
DPLQR� DFLGV�� DQG� WKH�ERG\� WKHQ� UH-FRQVWLWXWHV� WKHVH� DPLQR� DFLGV� LQWR� WKH� VSHFLȴF� SURWHLQV�
QHHGHG�� 



0HWDEROLVP�-�&RQWLQXHG� 
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(Q]\PHV�DQG�KRUPRQHV�UHJXODWLQJ�ERG\�IXQFWLRQV�DUH�DOVR�SURWHLQV��$PLQR�DFLGV�DUH�XVHG�
LQ� PRVW� ERG\� SURFHVVHV� IURP� UHJXODWLQJ� WKH� ZD\� WKH� ERG\� ZRUNV� WR� KRZ� WKH� EUDLQ� 
IXQFWLRQV—WKH\�DFWLYDWH�DQG�XWLOL]H�YLWDPLQV�DQG�RWKHU�QXWULHQWV� 

'LJHVWLYH�HQ]\PHV�DUH�UHTXLUHG�WR�EUHDN�GRZQ�SURWHLQV�LQWR�DPLQR�DFLGV��6SHFLȴF�HQ]\PHV�
IRU�SURWHLQ�GLJHVWLRQ�DUH� UHIHUUHG� WR�DV�SURWHDVHV��3URWHLQ�PHWDEROLVP� WKHQ� UHVXOWV� LQ� WKH�
SURGXFWLRQ�RI�FORWWLQJ� IDFWRUV� �KHOS�\RXU�EORRG�WR�FORW�ZKHQ�EOHHGLQJ��DV�ZHOO�DV�SURYLGLQJ�
DPLQR�DFLGV�ZKLFK�DUH�UH-XVHG�WR�IRUP�QHZ�SURWHLQV�UHTXLUHG�IRU�ERGLO\�IXQFWLRQV�� 

7KHUH� DUH� HVVHQWLDO� DPLQR� DFLGV� DQG�QRQ-HVVHQWLDO� DPLQR� DFLGV� WKDW� WKH�ERG\� UHTXLUHV� WR�
IXQFWLRQ�� (VVHQWLDO� DPLQR� DFLGV� DUH� UHTXLUHG� IURP� WKH� GLHW� DV� WKH� ERG\� FDQQRW� SURGXFH�
WKHP�LWVHOI��7KHUHIRUH��LW�LV�LPSRUWDQW�WKDW�\RXU�GLHW�FRQWDLQV�ȆFRPSOHWHȇ�VRXUFHV�RI�SURWHLQV�
DV� WKH\� FRQWDLQ� DOO� WKHVH� HVVHQWLDO� DPLQR� DFLGV�� +RZHYHU�� LI� \RX�PDNH� VXUH� \RX� KDYH� WKH�
ULJKW� FRPELQDWLRQ� RI� ȆLQFRPSOHWHȇ� SURWHLQ� VRXUFHV�� WKHQ� \RX� PD\� EH� PHHWLQJ� \RXU� 
UHTXLUHPHQWV��7DONLQJ�WR�D�KHDOWK�SURIHVVLRQDO�IXUWKHU�DERXW�WKLV�LV�LPSRUWDQW�WR�HQVXUH�\RX�
DUH�QRW�PLVVLQJ�DQ\�LQ�\RXU�GLHW�� 

Ϯ 

&RPSOHWH�3URWHLQ�6RXUFH�([DPSOHV� ΔQFRPSOHWH�3URWHLQ�6RXUFH�([DPSOHV 

0HDW��ȴVK��PLON��\RJKXUW��FKHHVH��HJJV��TXLQRD��
SXPSNLQ�VHHGV��EXFNZKHDW��KHPS��VR\EHDQV� 

/HJXPHV��EHDQV��YHJHWDEOHV��FHUHDOV��JUDLQ� 
SURGXFWV��QXWV��VHHGV� 

)DWW\�$FLG�0HWDEROLVP� 

(VVHQWLDO� IDWW\�DFLGV� �()$ȇV��DUH� ȆHVVHQWLDOȇ��DV� WKH�ERG\�FDQQRW�SURGXFH�WKHP� LWVHOI�DQG�PXVW�
REWDLQ�WKHP�IURP�GLHWDU\�VRXUFHV��7KRXJK�\RX�KDYH�SUREDEO\�RIWHQ�KHDUG�WKH�ZRUG�ȆIDWVȇ�DQG�
DVVRFLDWHG�LW�ZLWK�EDG�KHDOWK��WKHUH�DUH�VRPH�HVVHQWLDO�IDWW\�DFLGV�WKDW�DUH�QHFHVVDU\�IRU�\RXU�
VXUYLYDO�� 

()$ȇV� SOD\� D� UROH� LQ� YLUWXDOO\� HYHU\� KXPDQ� IXQFWLRQ� LQFOXGLQJ� JURZWK� DQG� GHYHORSPHQW�� 
GLJHVWLRQ�� EUDLQ� DQG�QHUYH� IXQFWLRQ�� LPPXQH� IXQFWLRQ��KRUPRQH�SURGXFWLRQ� DQG� UHJXODWLRQ��
PDLQWHQDQFH�RI�VNLQ�DQG�ERQHV��UHJXODWLRQ�RI�KHDOLQJ�DQG�LQȵDPPDWLRQ��KHDUW�IXQFWLRQ��YLVLRQ��
FKROHVWHURO�OHYHOV��DQG�HYHQ�HPRWLRQV�DQG�EHKDYLRXU��()$ȇV�DUH�DOVR�UHTXLUHG�IRU�SURSHU�QHUYH�
VLJQDO� WUDQVPLVVLRQ� �PHPRU\�� FRQFHQWUDWLRQ�� FRJQLWLYH� DELOLW\�� PXVFOH� FRRUGLQDWLRQ� DQG�
VWUHQJWK�� 

()$ȇV�DUH�XVHG�IRU�HQHUJ\�SURGXFWLRQ��SURYLGLQJ�WKH�PRVW�HQHUJ\���N-�SHU�JUDP��FRPSDUHG�WR�
FDUERK\GUDWHV�DQG�IDWV��+RZHYHU��OLSDVHV��HQ]\PHV��DUH�XVHG�WR�PHWDEROLVH�()$�ZKLFK�UHVXOW�
LQ�WKH�IXQFWLRQ�DERYH�� 

7KH� WZR� W\SHV� RI� ()$ȇV� LQFOXGH� RPHJD-�� DQG� RPHJD-��� /RWV� RI� IRFXV� LV� RQ� RPHJD-�� ()$ȇV�� 
KRZHYHU�WKH\�DUH�ERWK�DV�LPSRUWDQW�WR�LQFOXGH�LQ�\RXU�GLHW� 

2PHJD���6RXUFHV� 2PHJD���6RXUFHV 

0DFNHUHO�� VDOPRQ�� FRG� OLYHU� RLO�� R\VWHUV�� VDU�
GLQHV��FKLD�VHHGV��ȵD[�VHHGV�� 

:DOQXWV��KHPS�VHHGV��VXQȵRZHU�VHHGV��SHDQXW�
EXWWHU��WRIX��DYRFDGR�RLO��HJJV��DOPRQGV��FDVKHZV� 

:H� UHFRPPHQG� WKDW� \RX� JHW� \RXU� HSLJHQHWLFV� WHVWHG� UHJXODUO\� WR� SUHYHQW� PHWDEROLVP� 
DQG�ZHOOEHLQJ�FKDOOHQJHV� 


